Neurogenin 3 and the enteroendocrine cell lineage in the adult mouse small intestinal epithelium.
It is thought that small intestinal epithelial stem cell progeny, via Notch signaling, yield a Hes1-expressing columnar lineage progenitor and an Atoh1 (also known as Math1)-expressing common progenitor for all granulocytic lineages including enteroendocrine cells, one of the body's largest populations of endocrine cells. Because Neurogenin 3 (Neurog3) null mice lack enteroendocrine cells, Neurog3-expressing progenitors derived from the common granulocytic progenitor are thought to produce the enteroendocrine lineage, although more recent work indicates that Neurog3+ progenitors also contribute to non-enteroendocrine lineages. We aimed to test this model and better characterize the progenitors leading from the stem cells to the enteroendocrine lineage. We investigated clones derived from enteroendocrine precursors and found no evidence of a common granulocytic progenitor that routinely yields all granulocytic lineages. Rather, enteroendocrine cells are derived from a short-lived bipotential progenitor whose offspring, probably via Notch signaling, yield a Neurog3+ cell committed to the enteroendocrine lineage and a progenitor committed to the columnar lineage. The Neurog3+ cell population is heterogeneous; only about 1/3 are slowly cycling progenitors, the rest are postmitotic cells in early stages of enteroendocrine differentiation. No evidence was found that Neurog3+ cells contribute to non-enteroendocrine lineages. Revised lineage models for the small intestinal epithelium are introduced.